I
t's time to set the record straight on Rundle's curve. For many years, the term Rundle's curve has been used as shorthand in the lexicon of Graves ophthalmopathy as a descriptor of the disease's putative natural history. As depicted in Figure 1 , the disorder's signs and symptoms are thought to worsen rapidly during a dynamic phase, reach a point of maximum severity, and then abate to a static plateau that is improved but not resolved to the baseline condition. The curve's sinuous shape is probably applicable to many other diseases, such as rheumatoid arthritis, as well as to numerous nonmedical phenomena, such as the sales of Beatles' recordings since 1964 or the waistline of the average American between Thanksgiving and Valentine's Day.
Rundle's curve is so widely recognized that it frequently is named without citation. 2, 3 When a reference to F. F. Rundle's work is provided, 1 it almost always is to a publication he coauthored with C. W. Wilson in 1945. 4 Occasionally, 5 the origin of the curve is traced to an article that Rundle wrote with I. B. Hales in 1960. 6 A review of the Hales and Rundle article, however, finds neither the familiar figure nor a description of Graves ophthalmopathy's untreated chronologic course. In some articles, such as a thoughtful review by Wiersinga, 7 both the 1945 and 1960 studies are referenced, but, in that particular article, Rundle's curve is depicted as an inverse of what is commonly recognized today (Figure 2 ). So what is Rundle's curve, and where did it originate?
The oft-cited 1945 article by Rundle and Wilson 4 contains several graphs, one of which-their Figure 2 -could be construed as a forerunner of Rundle's curve (Figure 3) . In 1 panel of that figure, "ocular prominence" (ie, exophthalmometry measurements) is plotted for 2 patients, identified as cases 7 and 8, over an interval of 30 months. But the fine print in the figure's legend is important as regards the applicability of the curves to the natural history of Graves ophthalmopathy. First, the time frame starts with the date of first examination, not the date of onset of signs or symptoms or the date of diagnosis of thyroid dysfunction. Second, neither case purely evinces natural history. One patient (case 7) had euthyroid Graves ophthalmopathy (ie, characteristic eye findings with normal thyroid function as determined by the laboratory tests available at the time), but the patient became pregnant 17 months after the initial examination. The other patient (case 8) had full-blown Graves disease with thyrotoxicosis but underwent thyroidectomy 1 week after the first examination. Both pregnancy and thyroidectomy have biochemical and immunologic sequelae that may be clinically relevant to the course of Graves ophthalmopathy.
If we cannot firmly anchor Rundle's curve in Rundle and Wilson's 1945 article, then is the publication of little value to us today? By no means: in fact, the article is a tour de force. First, the article leads us to Rundle's previous work. [8] [9] [10] [11] [12] [13] He was an assiduous examiner who developed several instruments to measure the clinical features of thyroid eye disease to an admirable level of accuracy. His observations demonstrate extraordinary insight by a nonophthalmologist into an ophthalmic disease that, even decades later, re-mains poorly understood. Second, Rundle was a cutting-edge investigator: buried in the legend to 1 of the tables is a P value (!)-a statistical sighting rare in the medical lit- Rundle's curve, from Wiersinga. 7 The solid line depicts the natural history of the "eye condition" becoming more abnormal during the "active" phase of Graves ophthalmopathy, reaching a nadir, and then improving and stabilizing over a numerically unspecified time course. Adapted from Wiersinga 7 with permission from Mary Ann Liebert Inc publishers. the classics and a self-taught student of languages, learning them so that he could read research articles in the original. He passed away on December 17, 1993.
14 But getting back to Rundle's curve . . . did Rundle ever describe it? Well, sort of. In an infrequently cited publication in 1957, 15 Rundle plotted 3 curves on a single graph, with a timeline of 48 months on the x-axis ( Figure 5 ). On the y-axis, he depicted exophthalmometry readings, the range of ocular elevation, and the position of the upper eyelid relative to the corneoscleral limbus. All 3 clinical features reach "ingravescence" approximately 18 months from time 0 before becoming "static at a level of incomplete recovery." Rundle's commentary on the graphs is noteworthy: [ The figure] is an attempt to sketch diagrammatically the behavior of the principal ocular changes during the dynamic phase of protrusion and recession. They are ideal and theoretical curves in the sense that relatively few patients have been, or could be followed through the complete cycle.
Although "ideal and theoretical," Rundle's curve(s) has proved immensely valuable in providing a context to judge therapeutic interventions and a chronology to counsel individual patients. On the centennial of his birth, it is appropriate to honor F. F. Rundle for this and his many other contributions to ophthalmology, surgery, and medicine. 
